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R Item V: R as n d statement with regard t nov Ity, inventiv step or industrial 
applicability 

Claim 1 

WO 97 02863 A describes an apparatus for producing a fine liquid mist according to the 
preamble of claim 1 . It also describes a mixing chamber (111) having two separate 
inlets at one end, a first inlet (15a) for injection of said liquid radially into the mixing 
chamber and a second inlet (11a) for injection of said gas axially into said mixing 
chamber (111) for atomization of said liquid- 

The subject-matter of claim 1 differs from the above described in that the container is 
for holding a gas and a liquid together and having two valves for regulating and 
controlling the flow of liquid or gas. 

The prior art documents do not disclose an extinguisher with the liquid and the gas 
together in one container and using two valves to control and regulate the flow of gas 
and liquid separately. Normally, gas and liquid are mixed and are expelled together 
through one valve. Alternatively, the liquid is expelled through a riser pipe. 

Claim 2 

WO 97 02863 A describes a valve 52 (p. 5, last line-p. 6, 1. 6) which is connected to the 
<:ontaiRers for liquid and gas. This valves serves the same function as the. one in the 
application: it connects a gas inlet to a gas outlet and a liquid inlet to a liquid outlet. 
Both outlets are connected to their inlets by using single actuating means 53. The fact 
that the gas and liquid are together in one container is not essential for the valve; the 
valve has to be provided with independent inlets and outlets in both cases. 

Consequently, the known valve would be suitable for simultaneously releasing a gas 
and a liquid separately from a pressurized container containing gas and liquid together 
as long as conduits are provided from the container. The layout of the valves has not 
been disclosed in WO 97 02863 A. but since the usual mode of operation of a fire 
extinguisher is to press down a lever to release the extinguishant, it would be obvious 
for the skilled person to use spaced apart valves in order to allow a translationary 
movement for actuation of both valves. 
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The subject-matter of claim 2 does not involve an inventive step. 
Claim 11 

Claim 1 1 refers to a liquid mist fire extinguisher having the same inventive features as 
claim 1 . 

Re Item VII Certain defects in the international application 

Although claims 1 and 1 1 are drafted in the two-part form the features concerning the 
mixing chamber (see V) is incorrectly placed in the characterising portion. Furthermore, 
the prior art does not discloses a container containing gas and liquid together. This 
feature has been incorrectly placed in the preamble of the independent claims. 
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It is therefore an aspect of the present invention to provide an extinguisher in which 
water and air are stored together and are released simultaneously and separately to 
produce a fine liquid mist, capable of class A:B:C rating. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is provided an apparatus for 
producing a fine liquid mist, characterized in that the apparatus includes a container 
for holding a gas and liquid under pressure, valve means for simultaneously 
releasing the gas and the liquid separately from the container, a nozzle including a 
mixing chamber and outlet orifices for emission of the liquid mist, the outlet orifices 
being at an end of the mixing chamber, feed means for feeding the gas and the 
liquid separately to the mixing chamber and the mixing chamber having two 
separate inlets at one end, a first inlet for injection of the liquid radially into the 
mixing chamber and a second inlet for injection of the gas axially into the mixing 
chamber for atomization of the liquid. 

In another aspect of the present invention, there is provided a release valve for 
simultaneously releasing a gas and a liquid separately from a pressurized container 
containing the gas and liquid and to permit feeding the liquid and the gas as 
individual, separate fluid streams from the container and to and through the valve, 
characterized in that the release valve includes a first valve for controlling and 
regulating the flow of liquid from a container to a first supply means, a second valve 
for controlling and regulating the flow of gas from the container to a second supply 
means and a single actuating means connected to both valves for simultaneously 
actuating the valves. 



In a further embodiment of the present invention, there is provided a liquid mist fire 
extinguisher, characterized in that the extinguisher includes a container for holding 
a gas and a liquid under pressure, a valve assembly at an upper end of the 
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container, valve means for simultaneously releasing the gas and the liquid 
separately from the container, a hose for feeding the gas and the liquid separately 
through a nozz\e, the nozzle assembly including means for feeding the gas and the 
liquid separately through a mixing chamber and exiting orifices in an end surface of 
the nozzle assembly for issue of mixed gas and liquid in a fine mist. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-section of a fire extinguisher according to the present invention; 
Figure 2 is a cross-section of the valve structure at the top of the extinguisher of 

Figure 1 , to a larger scale, and at right angles to that of Figure 1 ; with valve 

closed; 

Figure 3 is a cross section similar to that of Figure 2, with valve open; 
Figure 4 Is a cross section of the valve structure, on the axis of the cross section of 
Figure 1 ; 

Figure 5 is a longitudinal cross section through the nozzle; 

Figure 6 is an end view on the end of the no2:zle member, in the direction of arrow A. 
Figure 7 is a cross-section of another embodiment of the valve structure of the 

present invention, on the axis of the cross-section Figure 1. 
Figure 8 is a cross section of another embodiment of the valve structure of the 

present invention, on the axis of the cross section of Figure 1 , 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The drawings illustrate a fire extinguisher assembly having an A, B and C rating 
comprising a pressure container 10 of, for example, an approximately 12L capacity 
having at its upper end a valve structure 12, and flexible hose 14 with a relatively 
ridged wand portion 16, and a nozzle assembly 18 at the end of the wand 16. The 
valve structure 12 closes the upper end of the container which, in use contains a 
liquid, for example, water, at its lower portion 20 and a pressurizing gas, for 
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I CLAIM 

1 . An apparatus for producing a fine liquid mist, characterized In that : 

- a container (10) for holding a gas and liquid under pressure; 

- valve means (12) for simultaneously releasing said gas and said liquid 
separately from said container (10); 

- a nozzle (18) including a mixing chamber (126) and outlet orifices (132) for 
emission of said liquid mist, said outlet orifices (132) being at an end of said 
mixing chamber (126); 

- feed means (14) for feeding said gas and said liquid separately to said 
mixing chamber; and 

- said mixing chamber (126) having two separate inlets at one end, a first inlet 
(125) for injection of said liquid radially into the mixing chamber and a second 
inlet (128) for injection of said gas axially into said mixing chamber (126) for 
atomization of said liquid. 

2. A release valve for simultaneously releasing a gas and a liquid separately 
from a pressurized container containing said gas and liquid and to permit 
feeding said liquid and said gas as individual, separate fluid streams from 
said container and to and through said valve, characterized in that : 

- a first valve (62) for controlling and regulating the flow of liquid from a 
container (10) to a first supply means (112); 

- a second valve (64) for controlling and regulating the flow of gas from said 
container (10) to a second supply means (110) ; and 

- a single actuating means (82) connected to both valves for simultaneously 
actuating said valves. 



3. A release valve according to claim 2. comprising an elongate valve member 
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(60), and spaced apart valve seats (38, 42), said first valve (62) formed at 
one end of said valve member (60), said second valve (64) formed at a 
position intermediate the other end of said valve member (60) and said first 
valve (62), said means (82) for actuating said valves positioned at the other 
end of said valve member (60). 

4. A release valve according to claim 3, further comprising an enlargement at 
said one end, movable axially to open and close an orifice, 

5. A release valve according to claim 4, further comprising a reduced section at 
said intermediate position, axially spaced inlets and outlets, said reduced 
section movable axially to a position connecting said inlet and outlet. 

6. A release valve according to claim 5, comprising a valve body (30), said 
elongate member (60) positioned in a bore in said valve body (30), said 
orifice formed at one end of said bore, and means (26) for feeding said liquid 
from said orifice to an outlet in said bore. 

7. A release valve according to claim 6, comprising means (70) for feeding gas 
through said body (30) to a port (76) in said bore and a chamber (46) in said 
body (30) at the other end of said bore, said reduced section movable to 
connect and disconnect said port (76) to said chamber (46) and means for 
feeding said gas from said chamber (46) to said outlet. 

8. A release valve according to claim 7, including connection means (112) for 
connecting a feed means (14) to said outlet and feeding said liquid and said 
gas separately to said feed means(14). 

9. A release valve according to claim 8, comprising means (70) for feeding gas 
through said body (30) to a port (76) in said bore and a transfer passage (46) 
in said body (30) at a position intermediate the other end of said bore, said 
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reduced section movable to connect and disconnect said port (76) to said 
transfer passage (46) and means (114) for feeding said gas from said 
transfer passage (46) to said outlet: 

10. A release valve according to claim 9, including connection means (112) for 
connecting a feed means (14) to said outlet and feeding said liquid and said 
gas separately to said feed means (14). 

11. A liquid mist fire extinguisher, characterized in that: 

a container (10) for holding a gas and a liquid under pressure; 

a valve assembly (12) at an upper end of said container (10); 

valve means (62,64) for simultaneously releasing said gas and said liquid 

separately from said container (10); 

a hose (14) for feeding said gas and said liquid separately through a nozzle 
(18); said nozzle assembly (18) including means for feeding said gas and 
said liquid separately through a mixing chamber (126), and exiting orifices 
(132) in an end surface (130) of said nozzle assembly (18) for issue of mixed 
gas and liquid in a fine mist. 

12. A fire extinguisher as claimed in claim 1 1 , including a gas conveying tube 
(110) within said hose (14) for feeding said gas. 

13. A fire extinguisher as claimed in claim 12, said valve means (60) comprising 
a first valve (62) controlling a liquid outlet from said container (10), a second 
valve (64) controlling a gas outlet from said container (10), means (14) for 
feeding said liquid and said gas separately from said valves, and means (82) 
for actuating said valves simultaneously. 



14. 



A fire extinguisher as claimed in claim 13, said first valve (62) formed at one 
end of said valve member (60), said second valve (64) formed at a position 
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intermediate at the other end of said valve member (60) and said first valve 
(62), said means (82) for actuating the said valves simultaneously positioned 
at the other end of said valve member (60). 

15. Afire extinguisher as claimed in claim 14, further comprising an enlargement 
at said one end. movable axially to open and close an orifice. 

16. A fire extinguisher as claimed in claim 15, further comprising a reduced 
section at said intermediate position, axially spaced inlets and outlets, said 
reduced section movable axially to a position connecting said inlet and outlet. 

17. A fire extinguisher as claimed in claim 16, comprising a valve body (30), an 
elongated member (60) positioned in a bore in said body (30), said orifice 
formed at one end of said bore, and means (26) for feeding said liquid from 
said orifice to an outlet in a said bore. 

18. A fire extinguisher as claimed in claim 17, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a chamber (46) In 
said body (30) at the outer end of said bore, said reduced section movable to 
connect and disconnect said port (76) to said chamber (46) and means (70) 
for feeding said gas from said chamber (46) to said outlet. 

19. A fire extinguisher as claimed in claim 18, including connection means (112) 
for connecting a feed means (14) to said outlet and feeding said liquid and 
said gas separately to said feed means (14). 

20. A fire extinguisher as claimed in claim 17, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a transfer passage 
(46) in said body (30) at a position intermediate the outer end of said bore, 
said reduced section movable to connect and disconnect said port (76) to 
said transfer passage (46) and means (114) for feeding said gas from said 
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transfer passage (46) to said outlet. 

21 . A fire extinguisher as claimed in claim 20, including connection means (112) 
for connecting a feed means (14) to said outlet and feeding said liquid and 
said gas separately to said feed means (14). 



22. 



A fire extinguisher according to claim 11, wherein said nozzle assembly (18) 
includes an angled face (130) at one end. 
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Re Item V: Reasoned statement with regard to novelty, inventive step or industrial 
applicability 

Claim 1 

WO 97 02863 A describes an apparatus for producing a fine liquid mist according to the 
preamble of claim 1 . It also describes a mixing chamber (111) having two separate 
inlets at one end, a first inlet (15a) for injection of said liquid radially into the mixing 
chamber and a second inlet (11a) for injection of said gas axially into said mixing 
chamber (111) for atomization of said liquid. 

The subject-matter of claim 1 differs from the above described in that the container is 
for holding a gas and a liquid together and having two valves for regulating and 
controlling the flow of liquid or gas. 

The prior art documents do not disclose an extinguisher with the liquid and the gas 
together in one container and using two valves to control and regulate the flow of gas 
and liquid separately. Normally, gas and liquid are mixed and are expelled together 
through one valve. Alternatively, the liquid is expelled through a riser pipe. 

Claim 2 

WO 97 02863 A describes a valve 52 (p. 5, last line-p. 6, I. 6) which is connected to the 
containers for liquid and gas. This valves serves the same function as the one in the 
application: it connects a gas inlet to a gas outlet and a liquid inlet to a liquid outlet. 
Both outlets are connected to their inlets by using single actuating means 53. The fact 
that the gas and liquid are together in one container is not essential for the valve; the 
valve has to be provided with independent inlets and outlets in both cases. 

Consequently, the known valve would be suitable for simultaneously releasing a gas 
and a liquid separately from a pressurized container containing gas and liquid together 
as long as conduits are provided from the container. The layout of the valves has not 
been disclosed in WO 97 02863 A, but since the usual mode of operation of a fire 
extinguisher is to press down a lever to release the extinguishant, it would be obvious 
for the skilled person to use spaced apart valves in order to allow a translationary 
movement for actuation of both valves. 
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The subject-matter of claim 2 does not involve an inventive step. 
Claim 11 

Claim 1 1 refers to a liquid mist fire extinguisher having the same inventive features as 
claim 1. 

Re Item VII Certain defects in the international application 

Although claims 1 and 1 1 are drafted in the two-part form the features concerning the 
mixing chamber (see V) is incorrectly placed in the characterising portion. Furthermore, 
the prior art does not discloses a container containing gas and liquid together. This 
feature has been incorrectly placed in the preamble of the independent claims. 
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#0/019367 

-''A- 531 Rec'd PCl/r . . 0 i NOV 2901 

wo 97 02863 to Richter, Joachim discloses a fire extinguisher and a specially 
designed spray nozzle for producing a jet of extinguishing agent, wherein the 
extinguisher comprises a pair of containers adapted to store carbon dioxide gas and 
extinguishing water, whereby upon mixing inside the spray nozzle the carbon 
dioxide gas causes the water droplets to freeze, allowing for Improved throwing 
ranges. 
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water and air are stored together and are released simultaneously and separately to 
produce a fine liquid mist, capable of class A:B:C rating. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is provided an apparatus for 
producing a fine liquid misl. characterized in thai the apparatus includes a container 
for holding a gas and liquid together under pressure, valve means for 
simultaneously releasing the gas and the liquid separately from the container, a 
nozzle including a mixing chamber and ouUel orifices for emission of the liquid mist, 
the outlet orifices being* at an end of the mixing chamber, feed means for feeding 
Ihe gas and the liquid separately to the mixing chamber and the mixing chamber 
having two separate inlets al one end, a first inlet for injeclion of the liquid radially 
into the mixing chamber and a second inlet for injection of the gas axially into the 
mixing chamber for atomization of the liquid. • 

In another aspect of the present invention, there is provided a release valve for 
simultaneously releasing a gas and a liquid separately from a pressurized container 
containing the gas and liquid together and to permit feeding the liquid and the gas 
as individual, separate fluid streams from the container and to and through the 
valve, characterized in that the release valve includes a first vaJve for controlling 
and regulating the flov/ of liquid from a container to a first supply moans, a second 
valve for controlling and regulating the flow of gas from the container to a second 
supply means and a single actuating means connected to a valve member including 
spaced apart first and second valves for simultaneously actuating the valves. 

In a further embodiment of the present invention, there is provided a liquid mist fire 
. extinguisher, characterized in that the extinguisher includes a container for holding 
a gas and a liquid together under pressure, a valve assembly at an upper end of the 
container, valve means for simultaneously releasing the gas and the liquid 
separately from the container, a hose for feeding the gas and the liquid separately 
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from the container to a second supply means, and whereby movement of the single 
actuating means effects opening a closing of the valves to effect control and 
regulation of flow of the liquid and the gas. 

In a further embodiment of the present invention, there is provided a liquid mist fire 
extinguisher, comprising a container for holding a gas and a liquid under pressure, a 
valve assembly at an upper end of the container for releasing the gas and the liquid 
from the container, a hose and a nozzle assembly, characterized in that the 
extinguisher has a single actuating means for simultaneous release of the liquid and 
the gas by simultaneously actuating first and second valve means , the actuating 
means controlling spaced apart first and second valves, and wherein the valve 
means simultaneously releases the gas and the liquid separately from the container, 
the first valve means controlling and regulating the flow of liquid from a container 
and the second valve controlling and regulating the flow of gas from the container. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-section of a fire extinguisher according to the present invention; 
Figure 2 is a cross-section of the valve structure at the top of the extinguisher of 

Figure 1, to a larger scale, and at right angles to that of Figure 1; with valve 

closed; 

Figure 3 is a cross section similar to that of Figure 2, with valve open; 
Figure 4 is a cross section of the valve structure, on the axis of the cross section of 
Figure 1; 

Figure 5 is a longitudinal cross section through the nozzle; 

Figure 6 is an end view on the end of the nozzle member, in the direction of arrow A. 
Figure 7 is a cross-section of another embodiment of the valve structure of the 

present invention, on the axis of the cross-section Figure 1 . 
Figure 8 is a cross section of another embodiment of the valve structure of the 

present invention, on the axis of the cross section of Figure 1 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The drawings illustrate a fire extinguisher assembly having an A, B and C rating 
comprising a pressure container 10 of, for example, an approximately 12L capacity 
having at its upper end a valve structure 12, and flexible hose 14 with a relatively 
ridged wand portion 16, and a nozzle assembly 18 at the end of the wand 16. The 
valve structure 12 closes the upper end of the container which, in use contains a 
liquid, for example, water, at its lower portion 20 and a pressurizing gas, for 
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I CLAIM 



1 . An apparatus for producing a fine liquid misl, comprising a conlainer (1 0) 
for holding a gas and liquid together under pressure, valve means (12) for 
releasing said gas and said liquid from said container (10); a nozzle (18), 
feed means (14) operatively connecting said nozzle and said container, and 
a mixing chamber (126) in the nozzle, said mixing chamber (126) having 
outlet orifices (1 32) for emission of said liquid mist, said outlet orifices (1 32) 
being at a discharge end of said mixing chamber (126), 
characterized in that 

said container having actuation means for simultaneously actuating 
first and second valve means, said actuation means comprising a single 
actuation iever for simultaneously opening and closing both of said valve 
means; 

said valve means comprising a first valve (62) for controlling and 
regulating the flow of liquid from a container (1 0) to a first supply means 
(112) and a second valve (64) for controlling and regulating the flow of gas 
from said conlainer (10) to a second supply means (110) ; wherein 
simultaneous release of said liquid and said gas is achieved when said 
single actuating lever (82) is displaced whereby movement of each of said 
first and second valves occurs, and wherein 

said mixing chamber (126) includes two separate inlets at one end, 
a first inlet (125) for injection of said liquid radially into the mixing chamber 
and a second inlet (128) for injection of said oas axially into said mixing 
charhber (126) for atomizalion of said liquid. 



AMENOtO SHEET 



1 



30-07-2001 



Printed:02-08-200r.i •u:5^. ^ «dden - finCLMSJ: ,3, .1 49092399 0p926603-CA0000520 



-10- 

2. A release assembly for simultaneously releasing a gas and a liquid 

separately from a pressurized container containing said gas and liquid 
together and to permit feeding said liquid and said gas as individual, . 
separate fluid streams from said container and to and through said valve, 
characterized in thai : 

the release assembly is a single actuating means (82) connected to 
a valve member including spaced apart VmA and second valves for 
simultaneously actuating said valves. 

said first valve (62) for controlling and regulating the flow of liquid 
from a container (10) to a first supply means (112); 

said second valve (64) for controlling and regulating the flow of gas 
from said container (1 0) to a second supply means (.1 1 0) ; and 
whereby movement of said single actuating means effects simultaneous 
opening and closing of said valves to effect control and regulation of said 
simultaneous flow of said liquid and said gas from said valves. 

3. • A release valve according to claim 2, comprising an elongate valve member 

(60), and spaced apart valve seals (38. 42), said first valve (62) formed at 
one end of said valve member (60). said second valve (64) formed at a 
position intermediate the other end of said valve member (60) and said first 
valve (62). said means (82) for actuating said valves positioned at the other 
end of said valve member (60). 

4. A release valve according to claim 3. further comprising an enlargement at 

Empfansszeit 30- Jul i I7:.1S •"3n-07-Poni 



said one end, movable axially lo open and close an orifice. 

A release valve according lo claim 4, further comprising a reduced section 
at said intermediate position of said valve member 60, axially spaced inlets 
and outlets, said reduced section movable axially to a position connecting 
said inlet and outlet. 

A release valve according to claim 5, comprising a valve body (30), said 
elongate member (60) positioned in a bore in said valve body (30), said 
orifice formed at one end of said bore, and means (26) for feeding said 
liquid from said orifice to an outlet In said bore. 

A release valve according to* claim 6, comprising mejans (70) for feeding 
gas through said body (30) lo a port (76) in said bore and a chamber (46) 
in said body (30) at the other end of said bore, said reduced section 
movable to connect and disconnect said port (76) to said chamber (46) and 
means for feeding said gas from said chamber (46) to said outlet. 

A release valve according to claim 7, including connection means (112) for 
connecting a feed means (14) to said outlet and feeding said liquid and said 
gas separately to said feed means (14). 

A release valve according to claim 8, comprising means (70) for feeding 
gas through said body (30) to a port (76) in said bore and a transfer 

;30-07.-2001 
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passage (46) in said body (30) at a position inlormediate the ends of said 
bore, said reduced section movable to connect and disconnect said port 
(76) 10 said transfer passage (46) and means (114) for feeding said gas 
from said transfer passage (46) to said outlet. 

10. A release valve according to claim 9, including connection means (112) for 

connecting a feed means (14) to said outlet and feeding said liquid and 
said gas separately to said feed means (14). 

11. A liquid mist fire extinguisher, comprising a container (1 0) for holding a gas 
and a liquid together under pressure, a valve assembly (12) at an upper 
end of said container (10) for releasing said gas and said liquid from said 
container (10), a hose and a nozzle assembly (18) and a mixing chamber 
(126)i characterized in that 

the extinguisher has a single actuating means (82) for simultaneous 
/ release of said liquid and said gas by simultaneously actuating first and 
second valve means (62. 64). said actuating means controlling spaced 
apart first and second valves (62. 64); and 

wherein said valve means (62,64) simultaneously releases said gas 
and said liquid separately from said container (10), said first valve means 
(62) controlling and regulating the flow of liquid from a container (10) and 
said second valve (64) controlling and regulating the flow of gas from said 
container (10), 
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1 2. A fire extinguisher as claimed In claim 1 1 , including a gas conveying lube 
(110) wiihin said hose (14) for feeding said gas. 



1 3. Afire extinguisher as claimed in claim 1 2, said valve means (60) comprising 
a firsl valve (62) controlling a liquid outlet from said container (10), a 
second valve (64) controlling a gas outlet from said container (10). means 
(14) for feeding said liquid and said gas separately from said valves, and 
means (82) for actuating said valves simultaneously. 

14. Afire extinguisher as claimed in claim 13, said first valve (62) formed at one 
end of said valve member (60), said second valve (64) formed al a position 
intermediate at the other end of said valve member (60) and said first valve 
(62), said means (82) for actuating the said valves simultaneously 
positioned at the other end of said valve member (60). 

15. A fire extinguisher as claimed in claim 14. further comprising an 
enlargement al said one end, movable axially lo open and close an orifice. 

16. A fire extinguisher as claimed in claim 15, further comprising a reduced 
section at said intermediate position, axially spaced inlets and outlets, said 
reduced section movable axially to a position connecting said inlet and 
outlet. 
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17. Afire extinguisher as claimed in claim 16, comprising a valve body (30), an 
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19. 



20. 



elongated member (60) positioned in a bore in said body (30), said orifice 
formed at one end of said bore, and means (26) for feeding said liquid from 
said orifice to an outlet in a said bore. 

Afire extinguisher as claimed in claim 17, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a chamber (46) 
in said body (30) at the outer end of said bore, said reduced section 
movable to connect and disconnect said port (76) to said chamber (46) and 
means (70) for feeding said gas from said chamber (46) to said outlet. 

A fire extinguisher as claimed in claim 18. including connection means 
(1 1 2) for connecting a feed means (1 4) to said outlet and feeding said liquid 
and said gas separately to said feed means (14). 

Afire extinguisher as claimed in claim 1 7, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a transfer 
passage (46) in said body (30) at a position intermediate the. ends of said 
bore, said reduced section movable to connect and disconnect said port 
(76) to said transfer passage (46) and means (114) for feeding said gas 
from said transfer passage (46) to said outlet. 

A fire extinguisher as claimed in claim 20, including connection means 
(1 1 2) for connecting a feed means (1 4) to said outlet and feeding said liquid 



and said gas separately to said feed means (14). 
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22. A fire extinguisher according to claim 1 1 , wherein said nozzle assembly 
(18) includes an angled face (130) at one end. 
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WRITTEN OPINION International application No. PCT/CAOO/00520 



I. Basis of the opinion 

1 . This opinion lias been drawn on the basis of (substitute stieets which have been furnished to the receiving Office 
in response to an invitation under Article 14 are referred to In this opinion as "originally filed".): 

Description, pages: 

1 -8 as originally filed 



Claims, No.: 

1-22 

Drawings, sheets: 

1/7-7/7 



as originally filed 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of:. 

□ the description, pages: 

□ the claims, Nos.: 
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the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucli amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or Industrlalapplicability; 
citations and explanations supporting such statement 



Industrial applicability (lA) Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Claims 11-13.21 
Claims 1,2,10 
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Re Item V : Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Claim 1 

WO 97 02863 A describes an apparatus for producing a fine liquid mist, comprising: 
-a container (51) for holding a gas and liquid under pressure; 

-valve means (52) for simultaneously releasing said gas and said liquid separately from 
said container (51) (p. 7, 1. 13-16); 

-a nozzle (110) including a mixing chamber (111) and an outlet orifice (21) for emission 
of said liquid mist, said outlet orifice (21) being at an end of said mixing chamber (111); 
-feed means (54) for feeding said gas and said liquid separately to said mixing 
chamber; and 

-said mixing chamber (111) having two separate inlets at one end, a first inlet (15a) for 
injection of said liquid radially into the mixing chamber and a second inlet (11a) for 
injection of said gas axially into said mixing chamber (111) for atomization of said liquid. 

The subject-matter of claim 1 differs from the above described in that 
the nozzle comprises orifices instead of an orifice. 

It seems obvious for the skilled person to experiment with the number of orifices to 
obtain the best atomization result. 

Claim 2 

WO 97 02863 A mentions the possibility of a multiple way valve. It seems that this 
equivalent to a release valve comprising: 

-a first valve for controlling and regulating the flow of liquid from a container to a first 
supply means; 

-a second valve for controlling and regulating the flow of gas from said container to a 
second supply means; and 

-a single actuating means connected to both valves for simultaneously actuating said 
valves. 

It is obvious for the skilled person to use either a multiple-way valve or use valves that 
are linked by a single actuating means. 
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Claim 11 

WO 97 02863 A describes a liquid mist fire extinguisher, comprising: 
a container (51) for holding a gas and a liquid under pressure; 
a valve assembly (52) at an upper end of said container (51); 

valve means (52) for simultaneously releasing said gas and said liquid separately from 
said container (51); 

a hose (54) for feeding said gas and said liquid separately through a nozzle (55); said 
nozzle assembly (55) including means for feeding said gas and said liquid separately to 
a mixing chamber (126), and an exiting orifice (21) in an end surface of said nozzle 
assembly (55) for issue of mixed gas and liquid in a fine mist (p. 7, 1. 17-21). 

The subject-matter of claim 1 1 is not novel. 

The features of claims 10, 12, 13 and 21 are either known from or obvious in respect of 
WO 97 02863 A. 

Re Item VII : Certain defects in the international application 

The independent claims should be the two-part form in accordance with Rule 6.3(b) 
PCT. Those features known in combination from WO 97 02863 being placed in a 
preamble (Rule 6.3(b)(i) PCT) and with the remaining features being included in a 
characterising part (Rule 6.3(b)(ii) PCT). 

The description should be adapted to the claims (Rule 5.1(a)(iii) PCT). 

The above mentioned prior art documents should be briefly discussed in the description 
(Rule 5.1(a)(ii) PCT). 

In order to facilitate the examination of the conformity of the amended application with 
the requirements of Article 34(2)(b) PCT, the applicant is requested to clearly identify 
the amendments carried out, no matter whether they concern amendments by addition, 
replacement or deletion, and to indicate the passages of the application as filed on 
which these amendments are based (see also Rule 66.8(a) 
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Re Item VIII : Certain observations on the international application 

Clainn 5 should specify which part of the release valve comprises a reduced section. 

In claim 9 it seems that one needs two locations to which the transfer passage can be 
in an intermediate position. The expression "intermediate the other end ..." is not clear. 

In claim 1 1 it should be stated that the hose is for feeding ... separately to a nozzle, 
since at the nozzle the flows have already been mixed. The liquid and gas are also not 
separately fed through the mixing chamber. "To" seems to be more appropriate. 

If claims 7 and 9 are supposed to be alternatives claim 9 should not be independent on 
claim 7. 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
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□ the language of publication of the International application (under Rule 48.3(b)). 
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55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
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□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 
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report.) 
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VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
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Claims 2 
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Re It m V : Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

The main difference between the prior art and the subject-matter of claim 1 is the fact 
that the apparatus comprises a container for holding a gas and liquid under pressure 
together. The word "together" should be used in the independent claims. 

Claim 2 

WO 97 02863 A mentions the possibility of a multiple way valve (p. 7, I. 13«16) as an 
alternative for separate valves for the gas and the liquid (p. 7, 1. 10-12). It seems that 
this equivalent to a release valve comprising: 

- - the release means is a single actuating means connected to first and second valves 
for simultaneously actuating said valves; 

-a first valve for controlling and regulating the flow of liquid from a container to a first 
supply means; and 

-a second valve for controlling and regulating the flow of gas from said container to a 
second supply means. 

Since claim 2 does not contain any features concerning the layout of the valves which 
makes it possible to simultaneously release gas and liquid simultaneously from a 
container containing said liquid and gas together (see claim 3), the subject-matter of 
claim 2 basically defines a multiway valve and does not involve an inventive step. 

Re Item VH : Certain defects in the international application 

The mixing chamber is essential for the functioning of the apparatus and was included 
in original claim 1 1 . Since claim 1 1 does not contain these features it does not meet the 
requirement following from Article 6 PCT that any claim must contain all the technical 
features essential to the invention. 

Re Item VIII : Certain observations on the international application 

The preamble of the independent claims should state that the container contains liquid 
and gas. The characterising portion should state that the container contains liquid and 
gas together. This emphasizes that the "together" is the distinguishing feature and 
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should be interpreted accordingly. 
Claims 9 and 20 

The expression "intermediate the other end of said bore" remains unclear. The 
expression "intermediate" either requires two locations ("intermediate ... and ...) or it 
requires a part of a certain length so that it defines a position in the middle. However, 
an "end" is a specific location without a length. See also claim 3 in which intermediate is 
used in a similar manner but with two locations. The fact that it is clear from the 
description where the passage (46) is located does not provide a justification for 
maintaining an expression which cannot be understood. 
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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language In which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)), 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequentiy to this AuUiority in written form, 
furnished subsequently to this Authority in computer readble form. 
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LIQUID MIST FIRE EXTINGUISHER 



FIELD OF INVENTION 



This invention relates to a liquid mist fire extinguisher and more particularly a low 
pressure water atomizing fire extinguisher. 



BACKGROUND TO THE INVENTION 



Fires are classified as A. B. C or D as follows: Class A: ordinary combustibles; Class 
B: flammable liquids; Class C: electrical fires and Class D: flammable metals. Fire 
extinguishers are listed in Canada and the United States by ULC and UL 
respectively according to their effectiveness in suppressing the fires of the various 
classes. A standard extinguisher with an A;B:C rating for example, is effective in 
suppressing A. B and C class fires. 

To achieve an A:B:C rating, extinguishers to date have used either dry chemicals or 
halon. The use of dry chemicals results in a messy and sometimes toxic cleanup. 
Halon is a clean alternative but has been banned by the Montreal Protocol on 
Substances that Deplete the Ozone Layer. 

Water has also been used but prior art water extinguishers have not achieved an 
A:B:C rating. The standard water extinguisher for example discharges a solid 
stream of water from a pressurized canister and has a limited Class 2A rating. 

Another type of known water extinguisher discharges a spray of water droplets and 
utilizes the same amount of water as the standard extinguisher. This extinguisher 
typically operates at about 100 psi. While this water extinguisher has been rated 
A:C. it does not generate the fine atomized mist required for a class B rating. 
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■SUMMARY OF Tup iMYTrmnn 

.n acoordance wUh me presen. invention, there is provide, an apparatus for 
producing a fine liquid mist, characterized in that th» , 

for hCding a gas and iiquid under pressu Zle ~ ^ ^ 

-easing the gas and the ,„uid separate, fro. the cri 17 ^ . 
m.x,ng Chamber and outlet orifices for emission of th. r 7' ■ "° ^ 

a. an end of the m.ng chamher. JirrdinXr: IT 

chamher for atomi.ation of the ti.uid. ' "° "^^ "^'^^ 

In another aspect of the present invention there is orovid„H = , 

-eans and a single actuating means nn c L . Lr i"^ " ' 

actuating the valves. ^'"^^ simultaneously 

In a further embodiment of the present invention there is provider, r • 
exflnguisher. characterized in that the extinguisher Zu.TlT, ' 

^ - a liquid under pressure, a valve alembiraCrr:: ^'^'"^ 
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container, valve means for simultaneously releasing the gas and the liquid 
separately from the container, a hose for feeding the gas and the liquid separately 
through a nozzle, the nozzle assembly including means for feeding the gas and the 
liquid separately through a mixing chamber and exiting orifices in an end surface of 
the nozzle assembly for issue of mixed gas and liquid in a fine mist. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-section of a fire extinguisher according to the present invention; 
Figure 2 is a cross-section of the valve structure at the top of the extinguisher of 

Figure 1, to a larger scale, and at right angles to that of Figure 1; with valve 

closed; 

Figure 3 is a cross section similar to that of Figure 2, with valve open; 
Figure 4 is a cross section of the valve structure, on the axis of the cross section of 
Figure 1; 

Figure 5 is a longitudinal cross section through the nozzle; 

Figure 6 is an end view on the end of the nozzle member, in the direction of arrow A. 
Figure 7 is a cross-section of another embodiment of the valve structure of the 

present invention, on the axis of the cross-section Figure 1. 
Figure 8 is a cross section of another embodiment of the valve structure of the 

present invention, on the axis of the cross section of Figure 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The drawings illustrate a fire extinguisher assembly having an A, B and C rating 
comprising a pressure container 10 of, for example, an approximately 12L capacity 
having at its upper end a valve structure 12. and flexible hose 14 with a relatively 
ridged wand portion 16. and a nozzle assembly 18 at the end of the wand 16. The 
valve structure 12 closes the upper end of the container which, in use contains a 
liquid, for example, water, at its lower portion 20 and a pressurizing gas. for 
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finishing a shon distance above J^o^TjlT °' 

.0 .he valve structure 12. " '""""^'^^ ^' "PP^^ 

Figures 2 and 3 show specifically the valve structure indicated bv r»,» 

12. comprises a n,ain bod. 30, which is attached b^a ^ hr a^ T 

32 to a necK portion 3. at the upper pan of conta.ner 10 ^e b d, 30 hTr''7 , 

longitudinal extending bore havinq a varvinr, H' 

lower end 36 the hnr! ■ ^ *mens,on along its length. At its 

oonvenieiroritrr:^^^^^^^^^^^^ 

fo.niavalvesea.3aotatirstvalve. .he TorZar rrotrrr^ 

ecreases ,n s.ze to form an elongate tubular seating at 42 Above th. 

bore, and also to form a chamber which serves as a transfer passage 46 aoain 
descnbed in more detail with respect to Figure 4 The m Z . 

and extending through the bore is an etongaL valve 1 ! ' 

cii » ciungaie valve member or stem Rn a* .f^ 

lower end, the valve stem 60 has a tapered valve member or sea sT !hich 
cooperates with tapered valve seal 38 ai . 

3 second valve compnsed of an Zde irrrrr' ^ '^^^ ~ 
the tubular seating 42. """"P^'^'^^ with 

The first valve comprised of valve member or seal 62 and .o, 

P uon b4 acts with the upper end of seatinq 42 to ronfrr.i fi 
the container 1 0. °^ S^s from 
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be used to provide a connection to a pressure gauge. Considering the valve portion 
64, a reduced diameter portion 66 on the valve member 60 connects with the 
passageway 46 only, in a closed position, as in Figure 2, and connects passageway 
46 with port 76, in an open position, as in Figure 3. 

The upper end 80 of the valve member 60 extends beyond the plug 44. A lever 82 
(see Figure 1) is pivotally mounted on the end of the stem 60 and extends over the 
outer end 80. A compression spring 81 is mounted on the outer end 80 of the valve 
member 60 to bias the valve member to a closed position. Pressure by the lever 82 
on the outer end 80 of the valve member 60 will open both valves simultaneously. 
Various seals are provided for the valve member 60. An O-ring 84 is provided 
between the passage 46 and the upper end surface of the body 30, in the example 
of the plug 44, to prevent leakage from the top end cr upper surface of the body 30. 
0-rings 86 and 88 are spaced apart to prevent leakage from port 76 to the passage 
46 and enlargement 40 in the valve closed position, and to prevent leakage from the 
port 76 to the enlargement 40 in the valve open position. O-rings 100 and 107 can 
be provided in a conventional manner, such as to seal threaded connections 32 and 
the threaded connection between the plug 44 and the upper end of the body 30. 

Figure 4 illustrates the attachment of the flexible hose 14 to the valve body 30. with 
connections to the enlargement 40. and also connection of a flexible tube 110, 
inside the hose 14 to the passage 46. The hose 14 is connected to the body 30 via 
a threaded connection 1 12 in a bore 1 14 connecting to the enlargement 40. The 
tube 110 extends up through a bore 1 16 in the top part of the body 30 to connect to 
the passage 46. As seen in Figure 1 . the tube 110 extends through the hose 14 and 
wand 16 to a nozzle assembly 18. 

When the valves are closed, neither the liquid nor gas can flow from the container 
10 to the nozzle assembly 18. Pushing down on the lever 82 opens the valves to a 
position as seen in Figure 3. Liquid escapes up past the lower end of the valve 
member 60 into the enlargement 40 and up through bore 1 14 and connection 112 
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Wo me hose 14. SImul.aneously. escapes through bores 70 and 76 recess 66 
passage 46 and Ihenlhrough the tube 1 1 0 to nozzle 1 a ' 

rzrrarhritrr^^^^^^^ 

^^PPo. .e.her ,o .h,ch the tube „0 . 0^^^ "rcir 

mixing chamber 126. A passage 124 provides access via a oort 125 tn . • • 
camber 1.6 tor the in the wand ,6 Port 1,a. can J.:; 17 
diameter. Liquid enters the mixing chamber 126 through the ocri'i,. . T 
.0 .he ,ongitud.na, a.s otthe nozzie ,3. Oas «ows ^bre^r t^^^^^^^^ 

:rm:r oTz:r - - — 

The nozzle member ,20 is circular in cress section, and has a closed end with a 
umber of oririces , 32. One arrangement is seen in Figure 6. The nozzle Imber 
°- o< "^e nozzle assembly 1 8 has, when seen in cross section (^e 
5 )w,th espec, ,0 the tongitud.na, ax,s, an angled ,ace 130. the angle being 
preferably m the range of 60° to 75". 

re u,„n ^^^^.^^ ^^^^^^ 2, 

:rrd:^^^^^^^^^ 

TO Charge the container 1 0, about 6L of l.quid, for example water is placed in the 
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conlainer. The gas. for example air. is fed into the upper part of the container 10 
through the wand 16 by removing the nozzle 120 and replacing it with an air valve 
(not shown). The gas source means is connected to the air valve, the valves are 
opened and air is fed into the container 10. After pressurization, the nozzle is 
replaced. Pressurization in this manner minimizes later tampering. As an 
alternative, the gas is fed through bore 72 by removing plug 78. As a further 
alternative, a pressure gauge can be permanently mounted at the bore 72. and this 
can be provided with a T-shaped valved connection having an air valve for 
connection of a pressurized source of gas. The gas is generally pressurized initially 
to a maximum pressure of about 175 pounds per square inch. 

Figure 7 illustrates an alternate embodiment of the valve structure 12. The central 
longitudinal extending bore above enlargement 40 is not enlarged, eliminating the 
need for a plug such as plug 44 (see Figure 4) to close off the bore. The bore 1 16 
extends through the top of the valve body 30. The top of the bore 1 16 is closed by a 
plug 31. A second bore 33 serves as a transfer passage in place of the chamber 46 
(see Figure 4). and is closed by plug 37. The valve structure 12 is otherwise the 
same as the.previous embodiment including the tube 1 10 which extends up through 
bore 116. 

Figure 8 illustrates a further alternative embodiment of the valve structure 12. The 
central longitudinal extending bore above enlargement 40 is not enlarged 
eliminating the need for a plug such as plug 44 (see Figure 4) to close off the bore. 
Also eliminated is bore 1 16 (see Figure 7). A bore 33 serves as a transfer passage 
in place of the transfer passage or chamber 46 (see Figure 4), and is connected 
through a connection 1 12A to a flexible hose 14A. As with previous embodiments of 
the present invention, when the valves are closed, neither the liquid nor gas can 
flow from the container 10. In use. with similar components described above, 
pushing down on a lever opens the valves whereby liquid escapes up past the lower 
end of the valve member into the enlargement and up through the connection and 
into the hose. Simultaneously, air escapes through suitable bores or the like, 
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.h.ough a .ranker passage and ,hen through ,he connection 112A to the hos. 1.A. 

A caro,ing handle can be attached through the valve structure ,2 as seen In Figure 
1. The conta,ner is shaped so that such can nor.a., stand upright on a surface 

Although embodiments of the invention have been described above it is no. limit^H 

form pan of the present .nvention insofar as they do no. depart from the spirit 
nature and scope Of .he claimed and described invention. 
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I CLAIM 

1 . An apparatus for producing a fine liquid mist, characterized in that : 

- a container (10) for holding a gas and liquid under pressure; 

- valve means (12) for simultaneously releasing said gas and said liquid 
separately from said container (10); 

- a nozzle (18) including a mixing chamber (126) and outlet orifices (132) for 
emission of said liquid mist, said outlet orifices (132) being at an end of said 
mixing chamber (126); 

- feed means (14) for feeding said gas and said liquid separately to said 
mixing chamber; and 

- said mixing chamber (126) having two separate inlets at one end, a first inlet 
(125) for injection of said liquid radially into the mixing chamber and a second 
inlet (128) for injection of said gas axially into said mixing chamber (126) for 
atomization of said liquid. 

2. A release valve for simultaneously releasing a gas and a liquid separately 
from a pressurized container containing said gas and liquid and to permit 
feeding said liquid and said gas as individual, separate fluid streams from 
said container and to and through said valve, characterized in that : 

- a first valve (62) for controlling and regulating the flow of liquid from a 
container (10) to a first supply means (112); 

- a second valye (64) for controlling and regulating the flow of gas from said 
container (10) to a second supply means (110) ; and 

- a single actuating means (82) connected to both valves for simultaneously 
actuating said valves. 

3. A release valve according to claim 2. comprising an elongate valve member 
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(60). and spaced apart valve seals (38. 42). said first vaive (62) formed a. 
one end of said vaive member (60). said second vaive (64) formed at a 
pos^on intermediate tf,e other end of said vaive member (60, and said first 
valve 62), sa,d means (82) for actuating said valves positioned a. the other 
end of said valve member (60). 

A release valve according ,o Cairn 3. further comprising an enlargement at 
said one end. movable axially to open and close an orifice. 

A release valve according to claim 4, further comprising a reduced section a, 
sa,d intermediate position, axially spaced inlets and ouUets. said reduced 
section movable axially to a position connecting said inlet and outlet. 

A release valve according to claim 5, comprising a valve body (30) said 
elongate member (60) positioned in a bore in said valve body (30, said 
orlnce fenced a, one end of said bore, and means (26, for feeding said liquid 
from said orifice to an outlet in said bore. 

To'T T '° ^'""'''"^ (^°> f-^-a gas 

Ihrougn sa,d body (30, to a port (76, in said bore and a chamber (46, in said 

body (30, a, the other end of said bore, said reduced section movable to 
connect and disconnect said port (76, to said chamber (46, and means for 
feeding said gas from said chamber (46, to said outlet. 

A release valve according to claim 7. including connection means (112) for 
connecting a feed means (14, to said outlet and feeding said liquid and said 
gas separately to said feed means(14). 

A release valve according to claim 8. comprising means (70) for feeding oas 
..rough said body (30) to a port (76) in said bore and a tranifer pa stge 4 , 
■n sa,d body (30) at a position intermediate the other end of said bore, said 
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reduced section movable to connect and disconnect said port (76) to said 
transfer passage (46) and means (114) for feeding said gas from said 
transfer passage (46) to said outlet. 

10. A release valve according to claim 9. including connection means (112) for 
connecting a feed means (14) to said outlet and feeding said liquid and said 
gas separately to said feed means (14). 

11. A liquid mist fire extinguisher, characterized in that: 

a container (10) for holding a gas and a liquid under pressure; 

a valve assembly (12) at an upper end of said container (10); 

valve means (62.64) for simultaneously releasing said gas and said liquid 

separately from said container (10); 

a hose (14) for feeding said gas and said liquid separately through a nozzle 
(10); said nozzle assembly (18) including means for feeding said gas and 
said liquid separately through a mixing chamber (126), and exiting orifices 
(132) in an end surface (130) of said nozzle assembly (18) for issue of mixed 
gas and liquid in a fine mist. 

1 2. A fire extinguisher as claimed in claim 1 1 , including a gas conveying tube 
(110) v/ithin said hose (14) for feeding said gas. 

13. A fire extinguisher as claimed in claim 12. said valve means (60) comprising 
a first valve (62) controlling a liquid outlet from said container (10), a second 
valve (64) controlling a gas outlet from said container (10). means (14) for 
feeding said liquid and said gas separately from said valves, and means (82) 
for actuating said valves simultaneously. 



14. 



A fire extinguisher as claimed in claim 13. said first valve (62) formed at one 
end of said valve member (60). said second valve (64) formed at a position 
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We™edia.e a, .he Cher an. o, said valve member (60, and said rirs, vaive 
(62^ sa,d means <82, for actuating the said valves simultaneously positioned 
al the other end of said valve member (60). PO^iHoned 

at said one end. movable axially to open and close an orifice. 

16. A fire extinguisher as claimed in claim 15, further comprising a reduced 
secon a, sa,d .ntermediate position, axiatty spaced inlets and outlets, said 
reduced seCon movable axially to a position connecting said intet and outtet. 

1 7. A fire extinguisher as claimed in claim 16, comprising a valve body (30) an 
elongated member (60, positioned in a bore in said body ,30), said orifL 

said orifice to an oullet in a said bore. 

18. A (ire extinguisher as claimed in claim 17, comprising means (70, of feeding 
gas through said body (30, to a port (76, in said bore and a chamber (.6, in 
3a,d body (30, at the outer end o, said bore, said reduced section movable to 
connect and disconnect said pon (76, to said chamber (46, and means (70, 
for feeding said gas from said chamber (46, to said outlet. 

19. A fire extinguisher as claimed in claim 18. including connection means (112, 
for connecting a feed means (14, to said outlet and feeding said liquid and 
said gas separately to said feed means (14,. 

20. A fire extinguisher as claimed in Calm 17. comprising means (70, of feeding 
as through said body (30, to a port (76, in said bore and a trlns er pas Je 
.6, ,n sa,d body (30, at a position intermediate the outer end of said bore 
sa,d reduced section movable to connect and disconnect said pori (76, o 
said transfer passage (46, and means (114) for feeding said gas from said 
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transfer passage (46) to said outlet. 



21 . A fire extinguisher as claimed in claim 20, including connection means (112) 
for connecting a feed means (14) to said outlet and feeding said liquid and 
said gas separately to said feed means (14). 



22. 



A fire extinguisher according to claim 11, wherein said nozzle assembly (18) 
includes an angled face (130) at one end. 
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REMARKS: 

Applicant respectfully draws to the Examiner's attention that this 
amendment has been filed in accordance with a telephone conversation on July 
10'^ 2001 between the Agents for the Applicant and Formalities Officer M. Eich, 
during which a request and authorization for a time limit extension was obtained 
in which to reply to the present Second Written Opinion. A copy of our 
confirmatory facsimile to Ms M. Eich is enclosed. 

The specification has been amended on replacement page 2 submitted 
herewith in order to adapt the description under Rule 5.1(a)(iii) to the amended 
claims. 

Re. Item V. 

Concerning the amendments to the claims. Applicant notes with 
appreciation the Examiner's suggestions regarding the proposed term for inclusion 
into Claim 1. Per the Examiner's suggestion. Applicant has amended Claim 1 to 
include the term "together" to further define a difference between the prior art and 
the subject matter of claim 1. Similar comments apply with respect to amended 
claims 2 and 11. 

With respect to the Examiner's comments regarding claim 2, Applicant has 
amended claim 2 to include features concerning the layout of the valves which 
makes it possible to simultaneously release gas and liquid simultaneously from a 
container. Applicant now believes that the amended claim submitted herewith does 
define and provide an inventive step over the teachings of the prior art. 
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Re. Item VIL 

With respect to the Examiner's comments under Item VII. Applicant draws 
to the Examiner's attention that claim 1 1 has been amended in accordance with 
Rule 6.3(b). 

More specifically, with respect to Examiner's comments under Item VII, 
Applicant has amended the claim to include the technical features of originally filed 
claim 11. 

Re. Item VIII, 

With respect to the Examiner's comments under Item VII, Applicant draws 
to the Examiner's attention that the independent claims (1. 2 and 11) have been 
amended in accordance with Rule 6.3(b). 

More specifically, With respect to Examiner's comments under Item VIII, 
the preamble of the independent claims have been amended to state that the 
container contains both a liquid and a gas, and as noted above, includes the 
Examiner's suggested term "together" to better define the distinguishing features 
of the present invention. 

With respect to claims 9 and 20. Applicant has amended the claims to 
replace and properly define the expression "intermediate the other end of said 
bore." 

More specifically, Applicant has amended the above expression to read 
"intermediate the ends of said bore", which would impart to a reader skilled in the 
relevant art to understand that the passage (46) is positioned intermediate or 
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between the ends of said bore. With respect to the present application, one 
example for support is found for the amended claims on page 4, second paragraph 
( Figures 2 and 3), where : 

"the body 30 includes a central longitudinally extending bore having a 

varying dimension along its length. At Is tower end 36 [and further] Above 

tubular seating 42. the bore is enlarged and a plug 44 is inserted to close 
off the bore ". 

As would be understood by those skilled in the art per the above example, 
the bore includes a lower end (36) while the other end is "closed off' by a plug 44. 
As such it would be readily understood by one skilled in the art that the bore 
includes a length, and (as per the above) is open at either end. The phrase 
"intermediate the ends" (as it now reads in amended claims 9 and 20). would thus 
imply that the passageway 46 would be positioned at a point that is approximately 
midway or generally centrally located between the ends of the bore. 

In light of the above amendments, a favourable International Preliminary 
Examination Report is anticipated. 



Respectfully 




End. 



Ian Fincham 

McFadden, Fincham 

225 Metcalfe Street, Suite 606 

Ottawa. ON CANADA K2P 1 P9 

Telephone: (613) 234-1907 

Facsimile: (61 3) 234-5233 



Amended claims (pages 9 to 15) 
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water and air are stored together and are released simultaneously and separately to 
produce a fine liquid mist, capable of class A:B:C rating. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is provided an apparatus for 
producing a fine liquid mist, characterized in that the apparatus includes a container 
for holding a gas and liquid together under pressure, valve means for 
simultaneously releasing the gas and the liquid separately from the container, a 
nozzle including a mixing chamber and outlet orifices for emission of the liquid mist, 
the outlet orifices being at an end of the mixing chamber, feed means for feeding 
the gas and the liquid separately to the mixing chamber and the mixing chamber 
having two separate inlets at one end. a first inlet for injection of the liquid radially 
into the mixing chamber and a second inlet for injection of the gas axially into the 
mixing chamber for atomization of the liquid. 

In another aspect of the present invention, there is provided a release valve for 
simultaneously releasing a gas and a liquid separately from a pressurized container 
containing the gas and liquid together and to permit feeding the liquid and the gas 
as individual, separate fluid streams from the container and to and through the 
valve, characterized in that the release valve includes a first valve for controlling 
and regulating the flow of liquid from a container to a first supply means, a second 
valve for controlling and regulating the flow of gas from the container to a second 
supply means and a single actuating means connected to a valve member including 
spaced apart first and second valves for simultaneously actuating the valves. 

in a further embodiment of the present invention, there is provided a liquid mist fire 
extinguisher, characterized in that the extinguisher includes a container for holding 
a gas and a liquid together under pressure, a valve assembly at an upper end of the 
container, valve means for simultaneously releasing the gas and the liquid 
separately from the container, a hose for feeding the gas and the liquid separately 
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I CLAIM 

An apparatus for producing a fine liquid mist, comprising a container (10) 
for holding a gas and liquid together under pressure, valve means (12) for 
releasing said gas and said liquid from said container (10); a nozzle (18), 
feed means (1 4) operatively connecting said nozzle and said container, and 
a mixing chamber (126) in the nozzle, said mixing chamber (126) having 
outlet orifices (1 32) for emission of said liquid mist, said outlet orifices (1 32) 
being at a discharge end of said mixing chamber (126), 
characterized in that 

said container having actuation means for simultaneously actuating 
first and second valve means, said actuation means comprising a single 
actuation lever for simultaneously opening and closing both of said valve 
means; 

said valve means comprising a first valve (62) for controlling and 
regulating the flow of liquid from a container (10) to a first supply means 
(112) and a second valve (64) for controlling and regulating the flow of gas 
from said container (10) to a second supply means (110) ; wherein 
simultaneous release of said liquid and said gas is achieved when said 
single actuating lever (82) is displaced whereby movement of each of said 
first and second valves occurs, and wherein 

said mixing chamber (126) includes two separate inlets at one end, 
a first inlet (125) for injection of said liquid radially into the mixing chamber 
and a second inlet (128) for injection of said gas axially into said mixing 
chamber. (126) for atomizalion of said liquid. 



A release assembly for simultaneously releasing a gas and a liquid 
separately from a pressurized container containing said gas and liquid 
together and to permit feeding said liquid and said gas as individual, 
separate fluid streams from said container and to and through said valve, 
characterized in that : 

the release assembly is a single actuating means (82) connected to 
a valve member including spaced apart first and second valves for 
simultaneously actuating said valves, 

said first valve (62) for controlling and regulating the flow of liquid 
from a container (10) to a first supply means (112); 

said second valve (64) for controlling and regulating the flow of gas 
from said container (10) to a second supply means (110) ; and 
whereby movement of said single actuating means effects simultaneous 
opening and closing of said valves to effect control and regulation of said 
simultaneous flow of said liquid and said gas from said valves. 

A release valve according to claim 2, comprising an elongate valve member 
(60), and spaced apart valve seats (38, 42), said first valve (62) formed at 
one end of said valve member (60), said second valve (64) formed at a 
position intermediate the other end of said valve member (60) and said first 
valve (62), said means (82) for actuating said valves positioned at the other 
end of said valve member (60), 

A release valve according to claim 3, further comprising an enlargement at 
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said one end. movable axially to open and close an orifice. 

5. A release valve according to claim 4. further comprising a reduced section 
at said intermediate position of said valve member 60. axially spaced inlets 
and outlets, said reduced section movable axially to a position connecting 
said inlet and outlet. 

6. A release valve according to claim 5, comprising a valve body (30), said 
elongate member (60) positioned in a bore in said valve body (30), said 
orifice formed at one end of said bore, and means (26) for feeding said 
liquid from said orifice to an outlet in said bore. 

7. A release valve according to claim 6. comprising means (70) for feeding 
gas through said body (30) to a port (76) in said bore and a chamber (46) 
in said body (30) at the other end of said bore, said reduced section 
movable to connect and disconnect said port (76) to said chamber (46) and 
means for feeding said gas from said chamber (46) to said outlet. 

8. A release valve according to claim 7. including connection means (112) for 
connecting a feed means ( 1 4) to said outlet and feeding said liquid and said 
gas separately to said feed means (14). 

9. A release valve according to claim 8, comprising means (70) for feeding 
gas through said body (30) to a port (76) in said bore and a transfer 
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passage (46) in said body (30) at a position intermediate the ends of said 
bore, said reduced section movable to connect and disconnect said port 
(76) to said transfer passage (46) and means (114) for feeding said gas 
from said transfer passage (46) to said outlet. 

A release valve according to claim 9, including connection means (1 12) for 
connecting a feed means (14) to said outlet and feeding said liquid and 
said gas separately to said feed means (14). 

A liquid mist fire extinguisher, comprising a container (1 0) for holding a gas 
and a liquid together under pressure, a valve assembly (12) at an upper 
end of said container (10) for releasing said gas and said liquid from said 
container (10). a hose and a nozzle assembly (18) and a mixing chamber 
(126), characterized in that 

the extinguisher has a single actuating means (82) for simultaneous 
release of said liquid and said gas by simultaneously actuating first and 
second valve means (62, 64), said actuating means controlling spaced 
apart first and second valves (62, 64); and 

wherein said valve means (62,64) simultaneously releases said gas 
and said liquid separately from said container (10), said first valve means 
(62) controlling and regulating the flow of liquid from a container (10) and 
said second valve (64) conlrolling and regulating the flow of gas from said 
container (10). 
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A fire extinguisher as claimed in claim 11. including a gas conveying tube 
(110) within said hose (14) for feeding said gas. 

A fire extinguisher as claimed in claim 1 2. said valve means (60) comprising 
a first valve (62) controlling a liquid outlet from said container (10). a 
second valve (64) controlling a gas outlet from said container (10), means 
(14) for feeding said liquid and said gas separately from said valves, and 
means (82) for actuating said valves simultaneously. 

A fire extinguisher as claimed in claim 1 3, said first valve (62) formed at one 
end of said valve member (60). said second valve (64) formed at a position 
intermediate at the other end of said valve member (60) and said first valve 
(62). said means (82) for actuating the said valves simultaneously 
positioned at the other end of said valve member (60). 

A fire extinguisher as claimed in claim 14, further comprising an 
enlargement at said one end. movable axially to open and close an orifice. 

A fire extinguisher as claimed in claim 15. further comprising a reduced 
section at said intermediate position, axially spaced inlets and outlets, said 
reduced section movable axially to a position connecting said inlet and 
outlet. 

A fire extinguisher as claimed rn claim 1 6, comprising a valve body (30), an 
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elongated member (60) positioned in a bore in said body (30), said orifice 
formed at one end of said bore, and means (26) for feeding said liquid from 
said orifice to an outlet in a said bore. 

Afire extinguisher as claimed in claim 1 7. comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a chamber (46) 
in said body (30) at the outer end of said bore, said reduced section 
movable to connect and disconnect said port (76) to said chamber (46) and 
means (70) for feeding said gas from said chamber (46) to said outlet. 

A fire extinguisher as claimed in claim 18. including connection means 
(112) for connecting a feed means (1 4) to said outlet and feeding said liquid 
and said gas separately to said feed means (14). 

A fire extinguisher as claimed in claim 1 7, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a transfer 
passage (46) in said body (30) at a position intermediate the ends of said 
bore, said reduced section movable to connect and disconnect said port 
(76) to said transfer passage (46) and means (114) for feeding said gas 
from said transfer passage (46) to said outlet. 

A fire extinguisher as claimed in claim 20, including connection means 
(112) for connecting a feed means (1 4) to said outlet and feeding said liquid 
and said gas separately to said feed means (14). 




22. 



A fire extinguisher according to claim 1 1 . wherein said nozzle assembly 
(18) includes an angled face (130) at one end. 
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REMARKS: 



The specification has been amended at page 1 A to refer to the art cited by 
the Examiner. 

The specification has also been amended at pages 2. 2A and 3, in order to 
adapt the description under Rule 5.1(a)(iii) to the amended claims. 

Concerning the amendments to the claims, Claim 1 has been amended to 
further define the first and second valves. The original disclosure, at page 4 et 
seq., refers to a valve structure 12, which is descriptive of the valve structure now 
recited in the claims. This amendment is supported at pages 4, first full paragraph, 
page 5, first full paragraph, and page 7, second and third full paragraphs of the 
original specification. Similar comments apply with respect to amended claims 2 
and 11. 

Claims 5, 9 and 1 1 have also been amended in response to the Examiner's 
observations under Item VIM. These amendments are discussed in greater detail 
below. 

Re, Item V, 

Turning to the Examiner's objection to claims 1,2, 10, 11. 12, 13, and 21 , 
under Item V, the Examiner is requested to consider the following comments. 



The present invention is directed (in one aspect) to a fire extinguisher using 
conventional pressurized air and a liquid such as water to generate a fine mist. 
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The present invention has been successfully tested to extinguish fires of 
classes A, B and C. which at least in Canada, has never been accomplished 
previously with air pressurized water extinguishers. The structure which enables 
applicant's extinguisher to achieve these results includes a single container 
containing both the propellent and liquid, a pair of valves, one for the propellant 
and another for the pressurized liquid, a single actuating means for both valves 
whereby the liquid and propellant are simultaneously dispersed and finally, a 
nozzle having a mixing chamber to generate the fine droplet/mist stream for 
extinguishing fires. Reference made be had to Figures 2, 3 and 5 of applicant's 
application showing a typical structure of the present invention, including the dual 
valve with a single actuation means and the mixing chamber in the nozzle and with 
radial injection of the air. 

WO 97/02863 discloses a specialized extinguisher which is basically 
intended to generate frozen droplets in the nozzle in order to permit the spray to 
be ejected to a greater distance. The extinguisher includes an outer container 50, 
a separate interior container 59' for the gaseous propellant such as carbon dioxide 
and finally a separate container 59 for the water. A master control valve in the 
handle is connected to a lever 53 and to the two containers for the propellant and 
liquid. The spray nozzle 55 is attached to the control valve 52 (see page 6, lines 
1 et seq,). 

As shown in Figures 2 and 3 of this reference, tube 1 1 for the propellant is 
provided with a valve 12; liquid lines 15 and 15' each have further separate valves 
12' and 12". In other words, there are four valves to control the opening and 
closing of the two separate streams and to provide flow control. 



European Patent Office 



Intl. Application No. PCT/CA 00/00520 



All of these four valves are used in combination one with another in order 
to control ".. velocities of flow of the extinguishing water and gas (which) are 
synchronized with one another''. The reference teaches that these features are 
essential (i.e. the coordination of the four valves, in order to open and close the 
fluid control pressure and flow conditions relative to one another in order to permit 
the carbon dioxide to cause the water droplets to freeze (see pages 9, fourth 
paragraph and indented points, and page 10) ). 

From this reference, compared to applicant's claimed invention, applicant 
employs a single valve on each of the gaseous and liquid streams from a single 
container, with single actuating means that simultaneously release both the 
propellant and liquid. There is no teaching or even suggestion, that the reference 
employs this principal and indeed, the reference clearly does not suggest this 
possibility. The reference, by teaching the use of two valves for each stream to 
control the gaseous and liquid streams, clearly teaches away from the concept of 
applicant's invention. If the reference had even remotely conceived of applicant's 
development, then there would be absolutely no use for the multiple valves for 
each flow stream. In the absence of any such suggestion, it is clear that 
applicant's invention is not taught and is clearly patentable over such teachings. 

It is also noted in the reference that control valve 52 is described as a 
"multi-way valve". This is clear evidence that the reference does not contemplate 
an extinguisher with a valve and simultaneous actuating structure contemplated 
by applicant. A multi-way valve would be a single valve with two separate conduits 
leading to the valve so that actuation such as in an on/off direction would simply 
be opening or closing the multi conduit in such a single valve with a handle or the 
like. 
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Not withstanding the above, Applicant notes that in further contrast to WO 
97 02863, the nozzle assembly as disclosed by Richter teaches that the carbon 
dioxide gas exits from the main tube 1 1 as noted in Figures 2 and 3, and with the 
extinguishing liquid 15 entering from the sides into the gas stream, more 
particularly the Examiner will note that the reference teaches and illustrates that 
the liquid is injected in to the mixing chamber at approximately a 45 degree entry 
configuration . This would appear to be required given the teaching of the 
reference and leads to a different mixing concept compared to applicant's 
disclosed and claimed invention. 

In Applicant's invention, the main tube supplies the water to the nozzle and 
mixing chamber in the nozzle in a radial manner and the gas axially enters the 
chamber. This causes atomization of the liquid and gas which is then expelled 
through the orifices at the end of the mixing chamber. 

WO 97 02863 does not teach the above aspect of Applicants device, as 
both the carbon dioxide gas and the extinguishing liquid are independently 
controlled to ensure proper mixing of the two elements within the mixing chamber. 

In light of the differences over the art recited above, it cannot be said that 
a person skilled in the art would be led directly and without the application of 
inventive ingenuity, to achieve the present invention. There is no direction or 
suggestion in the prior art, or in the knowledge common to this field, to incorporate 
the valve assembly including the first and second valves of Applicant's present 
invention in combination with a fire extinguisher . 
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With respect to the Examiner's rejections of claims 10, 12 ,13 and 21. since 
these claims depend from amended independent claims 1 , 2 and 1 1 , which are 
now believed to be in proper from and patentable in view of the relevant cited art. 
these rejections are traversed. 

Re: Item VIL 

With respect to the Examiner's comments under Item VII, Applicant draws 
to the Examiner's attention that the independent claims (1, 2 and 11) have been 
amended in accordance with Rule 6.3(b). 

More specifically, claim 1 has been amended to reflect within the preamble 
the reference cited by the Examiner, and to further define the claimed subject 
matter of the first and second valves, see lines 1 et seq. 

Claim 2 has been amended at line 9 to properly define the actuation means 
with respect to the first and second valves. 

Claim 1 1 has been amended to revise the preamble, and to further define 
the claimed subject matter of the actuation means and the first and second valves. 

The description has also been adapted to the claims as amended at pages 
2 and 3, under Rule 5.1(a)(iii). 

The prior art document cited by the Examiner (WO 97 02863 has been 
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briefly discussed in the description, see page 1A, lines 1 et seq. under (Rule 
5.1(a)(ii). 

Regarding the requirements of Article 34(2)(b) and Rule 66.8(a) , Applicant 
notes that the identification of the amendments with respect to Items V, VII and VIII 
have been cleady marked as outlined above and below, with respect to each of the 
Examiner's points in the written opinion. 

Re: Item VIII 

The Examiner has made certain observations on the present application, 
with respect to claims 5. 9 and 1 1 . 

Applicant respectfully draws to the Examiner's attention that Claim 5 has 
been amended to clarify the release valve portion comprising the reduced section 
(claim 5, lines 3 to 4). However, Applicant notes that the antecedent basis for "said 
intermediate position" as claimed js defined in claim 3. 

With respect to claim 9, this claim has been amended to revise its 
dependency to depend from claim 8 passage (claim 9, line 1 ). With respect to the 
term " position intermediate the other end of said bore". Applicant notes that claim 
9, is dependent on the various preceding claims including claim 3, in which there 
is provided the proper antecedent basis for the phrase " position intermediate ..". 

Further, the term in question would be readily understood from those skilled 
in the art upon a review of the disclosure what is meant by the claims and the 
disclosure with reference to the position intermediate the other end of said bore. 
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Further, support for the wording of the claim may be found on page 4, second 
paragraph and page 5. first three lines, and as shown in Figure 2. 3. 4 et seq. 



Applicant notes the Examiner's suggested amendment with respect to Claim 
1 1 ; the more appropriate term "to" has been inserted to replace the term "through" 
(claim 11. line 12). 

In light of the above amendments, a favourable International Preliminary 
Examination Report is anticipated. 




Ian Fincham 



McFadden, Fincham 
Patent Agents for the Applicant 
225 Metcalfe Street, Suite 606 
Ottawa, ON CANADA K2P 1P9 



Telephone: (613) 234-1907 



Facsimile: (613)234-5233 



End. Replacement pages 1 A, 2, 2A and 3 

Amended claims 1 to 22 (claim pages 9 to 15) 
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wo 97 02863 to Richter. Joachim discloses a fire extinguisher and a specially 
designed spray nozzle for producing a jet of extinguishing agent, wherein the 
extinguisher comprises a pair of containers adapted to store carbon dioxide gas and 
extinguishing water, whereby upon mixing inside the spray nozzle the carbon 
dioxide gas causes the water droplets to freeze, allowing for improved throwing 
ranges. 
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It is therefore an aspect of the present invention to provide an extinguisher in v^hich 
v/ater and air are stored together and are released simultaneously and separately to 
produce a fine liquid mist, capable of class A:B:C rating. 

SUMMARY O P THE INVENTION 

In accordance with the present invention, there is provided an apparatus for 
producing a fine liquid mist, comprising a container (10) for holding a gas and liquid 
under pressure, valve means for releasing the gas and the liquid from the container, 
a nozzle, feed means operatively connecting the nozzle and the container, and a 
mixing chamber in the nozzle, the mixing chamber having outlet orifices for emission 
of the liquid mist, the outlet orifices being at a discharge end of the mixing chamber 
characterized in that the container having actuation means for simultaneously 
actuating first and second valve means, the actuation means comprising a single 
actuation lever for simultaneously opening and closing both of the valve means; the 
valve means comprising a first valve for controlling and regulating the flow of liquid 
from a container to a first supply means and a second valve for controlling and 
regulating the flow of gas from the container to a second supply means . wherein 
simultaneous release of the liquid and the gas is achieved when the single actuating 
lever is displaced whereby movement of each of the first and second valves occurs, 
and wherein the mixing chamber includes two separate inlets at one end. a first 
inlet for injection of the liquid radially into the mixing chamber and a second inlet for 
injection of the gas axially into the mixing chamber for atomization of the liquid. 

In another aspect of the present invention, there is provided a release 
assembly for simultaneously releasing a gas and a liquid separately from a 
pressurized container containing the gas and liquid and to permit feeding the liquid 
and the gas as individual, separate fluid streams from the container and to and 
through the valve, characterized in that the release assembly is a single actuating 
means connected to first and second valves for simultaneously actuating the valves, 
the first valve for controlling and regulating the flow of liquid from a container to a 
first supply means . the second valve for controlling and regulating the flow of gas 
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from the container to a second supply means, and whereby movement of the single 
actuating means effects opening a closing of the valves to effect control and 
regulation of flow of the liquid and the gas. 

In a further embodiment of the present invention, there is provided a liquid mist fire 
extinguisher, comprising a container for holding a gas and a liquid under pressure, a 
valve assembly at an upper end of the container for releasing the gas and the liquid 
from the container, a hose and a nozzle assembly, characterized in that the 
extinguisher has a single actuating means for simultaneous release of the liquid and 
the gas by simultaneously actuating first and second valve means . the -actuating 
means controlling spaced apart first and second valves, and wherein the valve 
means simultaneously releases the gas and the liquid separately from the container, 
the first valve means controlling and regulating the flow of liquid from a container 
and the second valve controlling and regulating the flow of gas from the container. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-section of a fire extinguisher according to the present invention; 
Figure 2 is a cross-section of the valve structure at the top of the extinguisher of 

Figure 1, to a larger scale, and at right angles to that of Figure 1; with valve 

closed; 

Figure 3 is a cross section similar to that of Figure 2, with valve open; 
Figure 4 is a cross section of the valve structure, on the axis of the cross section of 
Figure 1 ; 

Figure 5 is a longitudinal cross section through the nozzle; 

Figure 6 is an end view on the end of the nozzle member, in the direction of arrow A. 
Figure 7 is a cross-section of another embodiment of the valve structure of the 

present invention, on the axis of the cross-section Figure 1. 
Figure 8 is a cross section of another embodiment of the valve structure of the 

present invention, on the axis of the cross section of Figure 1 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The drawings illustrate a fire extinguisher assembly having an A, B and 0 rating 
comprising a pressure container 10 of, for example, an approximately 12L capacity 
having at its upper end a valve structure 12. and flexible hose 14 with a relatively 
ridged wand portion 16, and a nozzle assembly 18 at the end of the wand 16. The 
valve structure 12 closes the upper end of the container which, in use contains a 
liquid, for example, water, at its lower portion 20 and a pressurizing gas, for 
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I CLAIM 

An apparatus for producing a fine liquid mist, comprising a container (10) 
for holding a gas and liquid under pressure, valve means (12) for releasing 
said gas and said liquid from said container (1 0); a nozzle (1 8), feed means 
(14) operatively connecting said nozzle and said container, and a mixing 
chamber (126) in the nozzle, said mixing chamber (126) having outlet 
orifices (132) for emission of said liquid mist, said outlet orifices (132) being 
at a discharge end of said mixing chamber (126), 
characterized in that 

said container having actuation means for simultaneously actuating 
first and second valve means, said actuation means comprising a single 
actuation lever for simultaneously opening and closing both of said valve 
means; 

said valve means comprising a first valve (62) for controlling and 
regulating the flow of liquid from a container (10) to a first supply means 
(1 12) and a second valve (64) for controlling and regulating the flow of gas 
from said container (10) to a second supply means (110) ; wherein 
simultaneous release of said liquid and said gas is achieved when said 
single actuating lever (82) is displaced whereby movement of each of said 
first and second valves occurs, and wherein 

said mixing chamber (126) includes two separate inlets at one end, 
a first inlet (125) for injection of said liquid radially into the mixing chamber 
and a second inlet (128) for injection of said gas axially into said mixing 
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chamber (126) for atomization of said liquid. 

A release assembly for simultaneously releasing a gas and a liquid 
separately from a pressurized container containing said gas and liquid and 
to permit feeding said liquid and said gas as individual, separate fluid 
streams from said container and to and through said valve, 
characterized in that : 

the release assembly is a single actuating means (82) connected to 
first and second valves for simultaneously actuating said valves, 

said first valve (62) for controlling and regulating the flow of liquid 
from a container (10) to a first supply means (112); 

said second valve (64) for controlling and regulating the flow of gas 
from said container (10) to a second supply means (110); and 
whereby movement of said single actuating means effects opening a 
closing of said valves to effect control and regulation of flow of said liquid 
and said gas. 

A release valve according to claim 2. comprising an elongate valve member 
(60). and spaced apart valve seats (38, 42), said first valve (62) formed at 
one end of said valve member (60), said second valve (64) formed at a 
position intermediate the other end of said valve member (60) and said first 
valve (62), said means (82) for actuating said valves positioned at the other 
end of said valve member (60). 
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4. A release valve according to claim 3. further comprising an enlargement at 
said one end, movable axially to open and close an orifice. 



5. A release valve according to claim 4, further comprising a reduced section 
at said intermediate position of said valve member 60, axially spaced inlets 
and outlets, said reduced section movable axially to a position connecting 
said inlet and outlet. 

6. A release valve according to claim 5, comprising a valve body (30), said 
elongate member (60) positioned in a bore in said valve body (30), said 
orifice formed at one end of said bore, and means (26) for feeding said 
liquid from said orifice to an outlet in said bore. 

7. A release valve according to claim 6, comprising means (70) for feeding 
gas through said body (30) to a port (76) in said bore and a chamber (46) 
in said body (30) at the other end of said bore, said reduced section 
movable to connect and disconnect said port (76) to said chamber (46) and 
means for feeding said gas from said chamber (46) to said outlet. 

8. A release valve according to claim 7, including connection means (112) for 
connecting a feed means (1 4) to said outlet and feeding said liquid and said 
gas separately to said feed means (14). 
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A release valve according to claim 6, comprising means (70) for feeding 
gas through said body (30) to a port (76) In said bore and a transfer 
passage (46) in said body (30) at a position intermediate the other end of 
said bore, said reduced section movable to connect and disconnect said 
port (76) to said transfer passage (46) and means (114) for feeding said 
gas from said transfer passage (46) to said outlet. 

A release valve according to claim 9, Including connection means (112) for 
connecting a feed means (14) to said outlet and feeding said liquid and 
said gas separately to said feed means (14). 

A liquid mist fire extinguisher, comprising a container (1 0) for holding a gas 
and a liquid under pressure, a valve assembly (12) at an upper end of said 
container (10) for releasing said gas and said liquid from said container 
(1 0), a hose and a nozzle assembly (18), characterized in that 

the extinguisher has a single actuating means (82) for simultaneous 
release of said liquid and said gas by simultaneously actuating first and 
second valve means (62, 64), said actuating means controlling spaced 
apart first and second valves (62, 64); and 

wherein said valve means (62,64) simultaneously releases said gas 
and said liquid separately from said container (10), said first valve means 
(62) controlling and regulating the flow of liquid from a container (10) and 
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said second valve (64) controlling and regulating the flow of gas from said 
container (10). 

A fire extinguisher as claimed in claim 1 1 , including a gas conveying tube 
(110) within said hose (14) for feeding said gas. 

Afire extinguisher as claimed in claim 12, said valve means (60) comprising 
a first valve (62) controlling a liquid outlet from said container (10), a 
second valve (64) controlling a gas outlet from said container (10), means 
(14) for feeding said liquid and said gas separately from said valves, and 
means (82) for actuating said valves simultaneously. 

A fire extinguisher as claimed in claim 1 3, said first valve (62) formed at one 
end of said valve member (60), said second valve (64) formed at a position 
intermediate at the other end of said valve member (60) and said first valve 
(62), said means (82) for actuating the said valves simultaneously 
positioned at the other end of said valve member (60). 

A fire extinguisher as claimed in claim 14, further comprising an 
enlargement at said one end, movable axially to open and close an orifice. 

A fire extinguisher as claimed in claim 15, further comprising a reduced 
section at said intermediate position, axially spaced inlets and outlets, said 
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reduced section movable axially to a position connecting said inlet and 
outlet. 

Afire extinguisher as claimed in claim 16, comprising a valve body (30). an 
elongated member (60) positioned in a bore in said body (30). said orifice 
formed at one end of said bore, and means (26) for feeding said liquid from 
said orifice to an outlet in a said bore. 

Afire extinguisher as claimed in claim 1 7, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a chamber (46) 
in said body (30) at the outer end of said bore, said reduced section 
movable to connect and disconnect said port (76) to said chamber (46) and 
means (70) for feeding said gas from said chamber (46) to said outlet. 

A fire extinguisher as claimed in claim 18, including connection means 
(112) for connecting a feed means (1 4) to said outlet and feeding said liquid 
and said gas separately to said feed means (14). 

Afire extinguisher as claimed in claim 17, comprising means (70) of feeding 
gas through said body (30) to a port (76) in said bore and a transfer 
passage (46) in said body (30) at a position intermediate the outer end of 
said bore, said reduced section movable to connect and disconnect said 
port (76) to said transfer passage (46) and means (114) for feeding said 
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gas from said transfer passage (46) to said outlet. 

A fire extinguisher as claimed in claim 20, including connection means 
(112) for connecting a feed means (1 4) to said outlet and feeding said liquid 
and said gas separately to said feed means (14). 

A fire extinguisher according to claim 1 1 , wherein said nozzle assembly 
(18) includes an angled face (130) at one end. 



